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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on February 14, 2004 has been entered. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1, 2 and 7-11, 16, 17 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Harth, III et al. in view of Krautkramer et al. 

Harth teaches measuring the thickness of a layer 18 in a vessel 14 using an ultrasonic 
transducer 40 in contact with an outside diameter surface of the vessel, and teaches that it is 
known in the art to measuring the thickness of the cladding layer of fuel rods (col. 4, lines 2-3). 
Accordingly, it would have been obvious in view of the disclosed background to use the 
apparatus of Harth to measure the thickness of the cladding layer of a fuel rod. The probe 40 
appears to have a planar surface region (see page 20 of the Panametrics, Inc. transducer catalog), 
and if not, it would have been obvious in view of Krautkramer to use a probe having a planar 
surface region. Krautkramer teaches that it is well known in the art to use a flat probe on a 
cylindrical surface (see pages 290-293). Harth teaches operating at a frequency up to 100 MHz 
(see col. 4, lines 3-5), which frequency is required for cladding layers whose thickness lies 
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between .08 and 0.1 mm (see col. 3, line 66 to col. 4, line 6). Accordingly, it would have been 
obvious to measure thickness of tubes having a cladding layer down to .08 and 0.1 mm. In 
particular, it would have been obvious to measure thickness of tubes having a wall thickness less 
than 1 mm and a cladding layer between .08 and 0.1 mm. 

Regarding claims 2, 1 1 and 17, Krautkramer teaches that the contact face has the shape of 
a narrow rectangle (see pages 290-291). 

Regarding claims 7, 10 and 22, it would have been obvious to measure thickness of a 
cladding layer greater than .08 to 0.1 mm, such as 0.15 mm. 

4. Claims 4, 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harth, III in view of Krautkramer as applied to claims 1, 8 and 16 above, and further in view of 
Trulson et al. 

The added difference between the claimed invention and the prior art consists in digitally 
processing the echo signal. Trulson teaches that it is well known in the art to digitally process an 
echo signal to reduce the chance of error and obtain more consistently accurate measurements 
(see col. 1, lines 53-57). Accordingly, it would have been obvious to digitally process the echo 
signals in Harth in order to reduce the chance of error and obtain more consistently accurate 
measurements. 

5. Claims 1, 2 and 7-11, 16, 17 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano et al. in view of Krautkramer et al. 
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Nakano et al. teaches measuring the thickness of a cladding layer 2 in a clad tube 1 using 
an ultrasonic probe 3 in contact with an outside diameter surface of the tube. Nakano et al. does 
not indicate whether the clad tube is for nuclear fuel, but such limitation is not given any 
patentable weight since (1) it is recited in the preamble of the claim as an intended use for the 
cladding tube, (2) there is no step in the body of the claim specific to nuclear fuel, and (3) a steel 
tube (see col. 1, line 20) is inherently capable of containing nuclear fuel. The coupling surface of 
the probe 3 appears to be curved (see Fig. 8). Hence, the only difference between the claimed 
invention and the prior art consists in providing the probe 3 with a planar surface region. 
Krautkramer et al. teaches that it is well known in the art to use a flat probe on a cylindrical 
surface (see pages 290-293). Accordingly, merely to provide a planar surface on the probe 3 of 
Nakano et al. would have been obvious to one having ordinary skill in the art for the purpose of 
inspecting the cylindrical clad tube 1 . Regarding the wall thickness of the tube, Nakano et al. 
teaches measuring the thickness of clad metal below 10 mm (see col. 9, lines 58-61). It is 
generally considered to be within the level of ordinary skill in the art to use a known method of 
testing on different sized articles. Accordingly, it would have been obvious to one of ordinary 
skill in the art to use the method of Nakano et al. measure the thickness of clad metal below 1 
mm. 

Regarding claims 7, 10 and 22, it would have been obvious to one of ordinary skill in the 
art to extend the utility of the method of Nakano et al. to measuring the thickness of a cladding 
layer of approximately 0. 1 5 mm. 



Application/Control Number: 10/673,961 Page 5 

Art Unit: 2856 

6. Claims 4, 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano in view of Krautkramer as applied to claims 1, 8 and 16 above, and further in view of 
Trulson et al. 

The added difference between the claimed invention and the prior art consists in digitally 
processing the echo signal. Trulson teaches that it is well known in the art to digitally process an 
echo signal to reduce the chance of error and obtain more consistently accurate measurements 
(see col. 1, lines 53-57). Accordingly, it would have been obvious to digitally process the echo 
signals in Nakano in order to reduce the chance of error and obtain more consistently accurate 
measurements. 

7. Claims 1, 2 and 7-11, 16, 17 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pleinis et al. in view of Krautkramer et al. 

Pleinis et al. teaches measuring the thickness of a tube liner in a zirconium tube for 
nuclear fuel using an ultrasonic transducer. Pleinis et al. does not indicate whether the 
transducer is in contact with the tube. Krautkramer et al. teaches that it is well known in the art 
to use a flat probe on a cylindrical surface (see pages 290-293) to ultrasonically inspect a 
cylindrical object. Accordingly, merely to use a flat probe on the surface on the zirconium tube 
of Pleinis et al. would have been obvious to one having ordinary skill in the art for the purpose of 
measuring the thickness of the tube liner. Regarding the wall thickness of the tube, it is 
generally considered to be within the level of ordinary skill in the art to use a known method of 
testing on different sized articles. Accordingly, it would have been obvious to one of ordinary 
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skill in the art to use the method of Nakano et al. measure the thickness of tubes having a wall 
thickness less no greater than 1 mm. 

Regarding claims 7, 10 and 22, it would have been obvious to one of ordinary skill in the 
art to extend the utility of the method of Pleinis et al. to measuring the thickness of a tube liner of 
approximately 0. 1 5 mm. 

8. Claims 4, 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pleinis in view of Krautkramer as applied to claims 1, 8 and 16 above, and further in view of 
Trulson et al. 

The added difference between the claimed invention and the prior art consists in digitally 
processing the echo signal. Trulson teaches that it is well known in the art to digitally process an 
echo signal to reduce the chance of error and obtain more consistently accurate measurements 
(see col. 1, lines 53-57). Accordingly, it would have been obvious to digitally process the echo 
signals in Pleinis in order to reduce the chance of error and obtain more consistently accurate 
measurements. 

9. Applicant's arguments filed February 14, 2005 have been fully considered but they are 
not persuasive. Applicant argues that in cladding tubes for nuclear fuel with two or more layers 
formed of a zirconium alloy, the layers are metallurgical^ connected with each other. Such 
argument is more specific than the invention claimed, since none of the claims to recite cladding 
tubes comprising two or more layers formed of a zirconium alloy. Furthermore, while some 
processes may result in the zirconium layers being metallurgically connected with each other, it 
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is not clear that metallurgical bonding is inherent in all processes for forming cladding tube 
layers for nuclear fuel. Nor is it clear that the layers of a nuclear fuel cladding tube necessarily 
comprise two almost identical zirconium alloys. Accordingly, applicant's arguments are deemed 
to be more specific than the invention claimed. 

Applicant argues that Krautkramer generally pertains to the ultrasound measuring in the 
case of curved surfaces and does not mention multi-layer cladding tubes for nuclear fuels. 
However, Krautkramer has been relied upon only for the general teaching of ultrasound 
measuring of curved surfaces and has not been relied upon for the teaching of ultrasound 
measuring of the thickness layers in cladding tubes. Rather, such teaching is provided by 
Nakano et al. To the extent that Krautkramer teaches that reduced sensitivity is to be accepted in 
using a flat probe on a curved surface, the fact that there may be a disadvantage to using a flat 
probe does not render such use unobvious. Rather, one must weigh the disadvantages with the 
advantages, for example, the versatility of being able to use a flat probe to measure cladding 
tubes having differing radii of curvature. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John E. Chapman whose telephone number is (571) 272-2191. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Hezron 
Williams can be reached on (571) 272-2208. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




